In this paper we have introduced Mg Sm x Fe 2-x O 4 coated on RT DUROID5880 as substrate for an effective constituent to have a patch antenna. Here Mg Sm x Fe 2-x O 4 of different thickness was coated over RT DUROID 5880 with dielectric constant of 2.2 and loss tangent of 0.0004. This combination forms a new substrate for E shaped micro strip patch antenna design. It was found that the dielectric constant was reduced to 1.12 and loss tangent to 0.00046. The thickness value of the combination was kept 15 mile, 13 mile, 12 mile, 11 mile and 10 mile. The simulation was performed using IE3D simulator for a frequency range of 5 GHz to 15 GHz. The Return loss was 21.5322 dB, VSWR value was 1.18306, the Directivity came to be 8.37864 dBi, the Gain was 11.6778dBi. The Efficiency came to be 98%, these simulated results were encouraging.
INTRODUCTION
In the recent trends, the ferrites find wide technological applications, as being the high-density materials [1] [2] [3] . Synthesis of nanometer size particles proved to be one of the interesting parts of material science in for various and technological applications. The small size particles have some of the interesting properties as compared to bulk particles, such as improved catalytic, dielectric and magnetic properties, as they possess high resistivity and negligible eddy current losses [4] . Due to the ever growing demand on multiband antenna and multi function antenna to be utilized in space and military applications, wearable antenna designs have received enormous attention. [5] .Quite recently, application of new nano ferrite materials instead of the traditional ferrites has led to the development of low-cost, lightweight antennas that are easily integrated into electrical circuit. Using these nano ferrites, we can actually create micro strip patch (MPA) antenna that will lead to more efficient ways of transmitting and receiving electromagnetic radiations [6] .Principal requirements for an antenna are low profile and small size, ability to minimize the radiation absorption MPAs appear to be more suitable for miniaturized applications. We have designed MPA using lanthanide substituted Magnesium ferrite coated over the dielectric substrate ( RT DUROID 5880). As conductivity is one of the material characteristics that determines antenna parameters and eventually performance. Due to the light weight, low volume, low fabrication cost, and capability of dual and triple frequency operations MPA are playing dominating in the antenna applications. However the MPA suffer from a number of disadvantages. Narrow bandwidth is a serious limitation of these MPA. Different techniques are used to overcome this narrow bandwidth limitation. These techniques include increasing the thickness of the dielectric substrate, decreasing dielectric constant [7] , it was found that the return loss at a frequency range 2.5 GHz was less than 33 db, similarly the VSER was 1.5 for the substrate [7] .In the Design and Optimization of Dual Band Micro Strip Antenna using Practical Swarm Optimization technique for maximizing the return loss for Frequency at 2.4GHz for dual band was found to be -43.95dB and for 3.08GHz was -27.4dB [8] . for the Compact L shaped Micro strip patch antenna it was found that the band width increased up to 13.7% [9] [10] [11] . Studies had been performed for different shaped patch antennas such as L shaped, Inverted L shaped, U shape and Inverted U. It was found that the band width and the gain was improved for the uniplaner photonic band gap structure [12] . In continuation to these studies we had developed a new wide band stacked E shaped micro strip patch antenna, thus to solve the problem of narrow band width for enhancing band width and gain [13] . we have used the low permittivity value of Mg Sm x Fe 2-x O 4 ceramics to design the E-Shape patch antenna to study the Return loss, Gain, Electric field study through Smith chart and VSWR Studies, here we have coated the ferrite material over the RT DUROID 5880 substrate for the decreasing permittivity and loss tangent for a wider band.
EQUATIONS FOR SIMULATION
The designed antenna is a 3_3 array. The _first step in the design is to specify the dimensions of a single micro strip patch antenna. The patch conductor can be assumed at any shape, but generally simple geometries are used, and this simplies the analysis and performance prediction. Here, the half-wavelength rectangular patch element is chosen as the array element (as commonly used in micros trip antennas) [14] . Its characteristic parameters are the length L, the width w, and the thickness h, as shown in Figure 1 . Theoretical analysis and calculations [15] from of all dimensions will be obtained; the essential parameters for the design are: f = 5 GHz ε r = 1.12 h = 0. 
2.1Calculation of the Width (W ):
The width of the patch element (W) is given by.
Substituting c = 3x108 m/s, ε r = 1.12, and f o = 5 GHz, we get, W =2.91cm
Calculation of Effective dielectric constant (ε reff ):
The effective of the dielectric constant (ε reff ) depending on the same geometry (W, h) but is surrounded by a homogeneous dielectric of effective permittivity ε reff , whose value is determined by evaluating the capacitance of the fringing field.
Substituting ε r = 1.12, W =2.91cm, and h =0.15cm, then ε reff = 1.14cm
Calculation of the Effective length ( eff L ):
Substituting c = 3x108 m/s, εreff =1.14cm, and f o = 5 GHz, then L eff = 2.81cm
2.4Calculation of the length extension (ΔL ):
Substituting E reff = 1.14 cm, W= 2.3717cm, and h =0.15cm, then ΔL= 0.0982cm We clearly demonstrated that the sense of the antenna polarization is strongly influenced by the Mg Sm x Fe 2-x O 4 substrate since it changes at will in respect to the direction of the external magnetic field. For thickness 0.1cm, the Return loss is 21.5322 dB, VSWR value is 1.18306, the Directivity is 8.37864 dBi, and the Gain is 11.6778 dBi,the Efficiency is 98%.It is more effective than other thicknesses (0.15cm, 0.13cm, 0.11cm). The proposed antenna give best result when antenna has standard thickness is 10 mile. 
The actual length (L) of patch

CONCLUSIONS
Concluding, we introduced the utilization of ferrimagnetic compound, namely Mg Sm x Fe 2-x O 4 as a substrate in patch antennas in an effort to tune the radiation characteristics by means of an externally controlled parameter. Especially, in this work we focused on changing and controlling the polarization under the application of an external dc magnetic field. If the concentration of Sm is increased to higher percentage. The expected result will be further encouraging and this antenna will be applicable to a wider band.
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